Trip Report
' Wes Snyder
3/13/00 to 4/1/00

Purpose:

Carry out a workshop, part 2 of 3. In this workshop, we covered management and
decision aspects of the M&E context, and taught elementary statistics and SPSS use ¢
calculate elementary statistics. The participants demonstrated their skills using artificial
data, then simulation data, and finally, real QUIPS data. They reported on their
interpretations of various data scenarios, and we linked their local perspectives to that of
the EMIS svstem of their country.

Attendance:

Twenty-two ficld personnel and several members of the local TMG team atiended
the workshop. Attendance was steady with no one dropping out. Participation was
enthusiastic. There was every indicartion that nearlyv evervone learned a great deal.

' The initial attendance 1ist 1s attached.

Ptans:

Arrangements were made by TMG to provide continuous experiences over ihe
next few months so that the skills will be further developed. In July, we shall underake w0
address the concepts and issues in monitoring and evaluation. We shail provide
evaluation guidelines for review and use in Ghana, a general framework to carry out
evaluations, some suggestions about the parameters of national program monitoring, and
then how to use evaluation for change and impact. Additional statistics skills wiil be
covered and practiced in the context of evaluation. Presentations will be prepared by the
participants.

Material Development:

The workshop covered approximately 6 hours a day over 10 days of the period.
Materials were developed for the full time. This is the equivalent of 60 contact hours of
university instruction. We can subtract approximately 6 hours for administration. feaving
34 hours. A university course meets 3 hours a week for about 13 weeks, which is 43
hours. Therefore, each 2 week workshop is the equivalent in time of a full 3-¢redit course
at a university. A lot of material is required for such an undertaking. TMG has incicated
that thev will consider giving a certificate of anendance for the workshop senies.

Examples of the lecturing material are attached.
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Name

Ms Ester Amoah -Ahinful
Mr Constance Alorbu

Mr Foster Agotse

Mr James Yaw Oppong
Mr Emmanuel Gatugbe

1 Ms. Emilia M.KK. Najuah

Mr Martin Adu Frimpong
Mr Dan Adu Yeboah

Mr. Rapheal Agye

Ms Leticia Effah

Mr Timothy Mensah Smith
Mr Johnson Boakye

Mr Martin Tawiah

Mr Callistus G. Libiedem
Mr David Hodanu

Mr J.A. Akparibo

Mr John Osei Awtiyah

Mr Abdul Razak Umar
Mr Ben Akubia

Mr Peter Kofi Marfo
Mr Ebenezer Kofi Adu
Mr John Oset

Workshop 2

Position Held

Assistant Dlregtor 11 (PBMF)

Monitoring and Evaluation Officer (PBME)
District Monitoring Assistant

Unit Head (Planning , Mon. & Stats )
Chief Inspector of Schools

District Monitoring Assistant

Inspector Personnel

Dist. Statistic / Planning Officer
Statistic Officer

Dlsmc{ Momlorlng Asastanl
Dlstrlct Monitoring Assistant
Community School Alliances

Monitoring and Evaluation Officer (PBME)
Inspeclorate

Statistic Officer

Statistic Officer

District Monitoring Assistant

Monitoring and Evaluation Officer (PBME)
Budgect Officer

District Monitoring Assistant

District Monitoring Assistant

ADE, Regiona! Statistics Officer

What level do you work’ at{v)

National
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AND
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Presentation Notes

Professor Wes Snyder
Unzversity of Montana and the
Harvard Institute for International
Development
P.O. Box 1654
Missoula, Montana 59806

March, 2000




Basis of
Evaluation

Argurnient

Monitenng and Evaiuazon Workshop

Mareh, 2000

Harvard instiute for intemanonal
Ceveicement ana

University of Mentanz

Evaluative Questions

= M&E entails many questicns:

+ Have we provided the oregram
with resources needec? Was it
implemented propesy? What's
going on? How wellis it deing? Is it
meeting its objectives? Will it reaily
contrioute to the larger goais of the
education sysiem? YWhy does the
program work or ngt work?

Evaluative Questions

= Undersianding
+ Why?
» Menitoring
+ What and How?
= Evalusting
+ How well and how efiective?

Argument

= Notguite
Cersuasion ...

« Argument angd
persuasion
have the szme
gozals but the
argument is
mere ebjectve,
maore IoCiCEL,
mere spesiic,
and less
motivatenai.

2

Argument

« Nct quite
ciscussien ...

» Argument is
sysiematic.
accuraie, and
more precise;

° drgument
aFavocates scme
cositicn,

Argumpn‘r

Argument lies tenvesn
CisCUsSICn and persuasion.

k1

ten — Discussicn — Argument - Fersuasion |




POEM

Dara Cetlecticn Design

POEM Topics

x Purpcse(s)
= Cbtrusiveness
» Ecology
+ Hypotheses
+ Entities
+ Local Conditions
+ Procaedures
=« Maturztion

Obtrusiveness

The Evaivarer

Your potential influence con the
results (interpretive versus
chiective). Are the data dependent
an your own observations or do
you have independent chegks?

=" What role does the inquirer piay in
the observation or exgerience?
What are the sociai and poiitical
intentions of the inquirer?

Introduction

= Worry about the warrant.

= Frarework io quice the
development of the warrant sc that
the work is credibie and
cenvinging.

= Evidence linked o the accrepriate

claim through a geed “design.’

Purpose(s)

The Reaspns

= Reason to do the siudy. The

problem(s;) (o be investigated. Kev

concepts ceemed imoonant.

Why are we coing the evaluation?

a What is the pregram znd ser of
preblerns that we hope 0
undersiand?

= What releticnshins zre of ineras:
and what are the general
implicaticns of cur zvaivation?

Ecology

e Carext

s H = Hypciheses fcaims) an
specfication ¢f he vanaiies ¢f ineresy

+ E = Entites {samgle size. focal
alnnbules, recreseniativeness. non-iocal
antnouies).

= L = Local Siivauen {focal envircament
variarles, nen-focal vanaties. semng
svent ior ocnencamena,

) recreseniativeness;.

B » P = Procedures {wrat actusiy Rgtoens

in the coneve: of the mouin

mMeasuremenis, ans evaiy

[



Maturation

The Ture
= Sampling specification of
occasions, phases, or time.
= Number of time slices and
duration.

= Relation of time availabie and time
needed for emergent phenomena.

Remember the
Argument

a Cizim

= Evidence

= Warrants

« POEM
« Concentual cesign
» Data design

+ Statistics
+ Analysis

DECIDE

= P=TQ ang SA.

« O = Fiie resaarch; valuas zre
intrusive.

‘u E=TQ 'eacs lo SA, where TQ
equzls teacher recorgs and SA
equals exam resuits, Exams are
high-stakes.

= M = Obtain exam results 2nd TQ

over several years.

Next Steps

» Discuss siatistics.
% Understand the mean and
variancs.

. Carry out some exercises.

= Carry out mere exercisas.

= Analyze Ghana data from TMG.
-+ Understand relationships.
B - Analyze Ghana dzta from TMG.

(WY




Elementary Statistics

Monitoring and Evaluation Workshop
March, 2000

What's a Variable?

. 10 + 10
+ 10 10
TI0 et $ 10
- 10 = 10
- 10 « 10
+ 10 « 11

« 6ValuesonaScaiel + 6 Valueson Scale2

What’s a Statistic?

A variable has difference values along the
scale for the entities { persons) who attained
the scores (2.g.. student test scores).

These different values form a distribution.
A statistic describes the key characteristics
of a distribution.

A statistic has valuable properties for
inference to other samples or distributions.

What is Research?

Svstematic inquiry {~worry about the
warrant™).

General understanding of a phenomenon,
Implications may or may not be
immediately apparent.

Interesting guestion about which there’s
some debate.

Statistics

« Threes concepls:

~ Central 'Tendency

~ Variapglity

~ Covarizbility
+ All are averages or means.
All relate 1o distributions.

1
2

Entittes 1 n Sceres
£
3

Doasals

PETTEn



Mean

+ How can we characterize the central
teadency of the distribution?

» Well, what is central tendency?

+ Does every vaiue in the distribution count?
Whar happens when we add an extreme
value?

+ Why would this be an interesting feature of
a distribution?

Mean
+ 12 + 1
< 12 « 1
< 12 -1
< 10 LI
< 10 LI
10 « 100
+ Mean? + Mean?
Mean
- 10 + 100
< 10 Const - 100
.0 or?srla-r?.- . 100
. 10 Muitipiier? . 100
- 10 < 100
.2 )

« Mean=9 TTT) -+ Mean=90

.

. 10 e 1
- 10 10
- 10 10
+ 10 . 10
- 10 - 10
. 10 - 10
« Mean? + Meaan?
Mean
.2 .1
- 2 ‘ . ]
-2 -1
.2 M .1
2 .2
2 ‘) .
+ Mean=2 . Mean= 11
Mean

The mean is the

balancing point of a

distnbution.

1f vou add 2n exireme

value o the ———
disiribution, the mean

|

moves in its direciion — P——_

0 balance the 2ntire
disiribution.

(B8]



Mean

+ The mean is the
fufcrum.

+ The mean is a key
feature of 2
distributicn. 1f the
distnibution is
unimodal and
symmetric, the mean
lies at the center.

e nOoaE Bl hoL S7PATG )

Mean

+ The mean is that point on the scale where
the deviations of each value in the
distribution from that point sum 1o zero.

Exercises

+ Meaning of the mean.
+ Interpretifig the mean,
» Implicatipns of the mean.

TX-=0
Variability

= 10 - « 11

- 10 - 10

10 i

« 10 10

10 - 10

+ 10 « 10

« Vanance =0 + Variance = . 167

Variability
- 12 L]
12 1l
- 12 -1
- 10 +
+ 10 L
10 « 100
+ Varance =12 * Variance =1

in

(W)



Variability

2 1

2 1

2 . i

2 1

2 2

2 60

Variance =0 Variance = 376.4

- 10

+ 10
= 10
- 10

Variability

+ 100
= 100
« 100
Muliipiier? - 100
+ 100
» 30

Constant

Variance = 6 o * Variance = 600

Deviations from the Mean

7 T S P R R

Deviations
K 3
a0 4
BT I
00 -2 Why?
[T I

2 5
3 L B T 1
4 [1: B {e B +
E [HF R ) k]

Variations from the Mean

1 3 -0
z e
3 (R
4 8 -1
H c7 -1

Variations
3 g
H 1 Z{X, - aF = 28 yruts
H 1 This is the sum of
2 N squares,
-3 L

Sum of Squares

Ceviaticns sum {0 Zero ul vanatons (areas) &g not

S units 1unitezcn 4 units

2 unis

/0



Yariance = Average Variation per Entity.*"

“Actrly_ degres of freedom, nal

Location on a Scale

Scale

Standard Devianen

Mean 16

Deviation for
Perscn 5

Standard Deviation = The linear distance from cthe mean
the average variation per entity; that is; the square root
variance—a kind of “average.”

Variance

« Entities are located at different points aiong
the scale of a variable.

The average variation per entity is the
variance.

.

Variance is 2 “mean.™
* Variance reflects the distributional spread o

values for one variabie; variance descrives a
distribution.

-

Mean

To demonsirate e idea of the mean of a
se! of 6313, 3 professor caicuiates e
average waigh: &f the len siucents
atleanging ciass thal ¢ay. The mean (or
average) weigni of tnese len SMUCRNS is
SCkgs. Suppose that a very large sudent
waiks inta ciass ngat 3fier Uus mean nas
Teen caicuiates. IF ha 1s TOkgs. in weignt,
what s the mean weignt of the slgven
Stucents wnd are now i the cassrocm?
“What kapoened o the mean by adding
inis Reavy weignt? If instead ¢f a Reavy
stucent. a IigQnt siudent hac enterag, wnat
weuld have naggened 1 the mean?

F. g
Variabihitv
The cimoasde sCLres o0 a classneem
mamhs lest tave a meanof 8.5 anz2 a
$AnTare carnaron of 5.4, The
SCTIOOSTE SRS &1 N fabonal
MaMs examnaten Nave 3 Mesn of 44
0% 3 $landarc cevaton =f 11 nine
sare vear.

Sucrose you Rave 3 SuSent wns
stored atthe §7.7 percante on tne
SIISICLM TALS 1oSL InierTrer Tus

smigment

Suppose ¢ne stocent had a ZE oo e
CasEroem Maths test 3nd aneiner 53
<N he nasong: Matng sxsTirabon
Which stucent mas Tie ngnes seore

721aLve 1 e nemdual lesis ARy T

Ly



Z-5Cores

Most students wonder how they test
scores comoare to those of the rest cf the
ciass. Suopose that you 2nd five fnenas
are Laking a Researen ana Staysucs
course. and the six ¢f you recewad the
olewing grades: €0, 70, 75, 90, 100. 65,
« The instruciee telis the class that the mean
and stancarg dewiation for ail the test
scores are 8% 3ng £, rescecuvely.
Caiculate the z-scere for each of the 5ix
test scores. State wnether eacn of the test
scores lies acove or keiow the mean anc
by fiow many stangara ceviations. £0 you
think any of these test scares is the
highesi or the !gwest in the ¢iass?

Variable 2 sm ef Sqeares = 22 Vorace = 56

Variance = Average Variation per Eatity*

Becoil, hat 2l s thr aniiies St 70 ware, uf

)
2
Entities 2 11 Scores s
o4 [ &
£ o7 0

]
W
B4
w
g
E]
-
g

3 &0
2 EE TR I T 82 -5 01 - 4
3 1.0 1 1 203 2 4
4 a8 -0 -2 4 L B 42
5 -t —F——3 e

Standard Deviation = The {inear distance from the mean
the average variation per entity: that is, the square reot
variance—3 kind of “average™




R T Lt e

Exercises

* Understanding variabitity.
* Interpreting variance.
* Implications of variance.

.



Describing Two Variables

Mbniroring and Evaluation Workshop
March, 2600

2-Dimensions

How do we locate the X in the spacs?

Location in Joint Space

Ylean 20
4
Ve
4 2 i Mean 10
Stancary Ceviavons —-——J

Deviaticns for Garsan =

2-Dimensions
X ; i.
v ;
s §
| !
g
Covariation
Covariations
H 3 -0 3 60 .5¢ 19 0
2 11 30t 52 -5 2 2
3 1 - 2 35 2 2
4 @ g2 R R 3
3 o7 R Y a3 .30 .ip il

Covariation

+ Covariation takes into account the
deviations from each of the means,

* Covariation is linked by the entity that is
common o the 1wo deviations,

Covariation is an area bounded bv the
deviations.

* Covariation locates the entity in the joint
space of the two quantitative variapies.




Covariance Covariance

Covanance §s an arez bounded by ihe iwo 30s.

.

Covariance is a mean.

» Covariance reflects the relationship between
the variabilities for two quantitative 13 s i3
- 7.
variables.
= Covartance rerains the original scales and
can only be reasonably interpreted in terms
of those scales—for example, what does
9 Noter In g iesaaon 1TRE b e oor degree of frocdom
13 mean: i I we e 3 ame Aerare. s Cunanance = 14 4 ana
i Loak at the nvo SDs! (2.4x7.3) H ukem 1 ¢isplay fus Rebaors iy cleny
Covariation Covariation and Covariance
z | e
| ! :Covenancs
'
—_— : | j H i=tion : j:’
vennm | | Covanationi é i veaen - | LGOVERRLON /
ea s e —— ; ¥ Varatic
¥ Vamoie g ‘
"t — |
PO — E 'l ety —
| |
1 : T
2: Mewn =t * sD=: \;cu-
5Dz le‘-’m»a X Varasw
Variance and Covariance Vaniance and Covariance
* Entities are located at different points along * Both variance and covariance are means.
the scale of & variable. * Variance reflects the disiricutional sgread of
» The average variation per entity is the values for one variabie.
variance. + Covariance reflects the shared distributionai
* Entities are located ar different points in the spread of vajues {or two variabies.
joint space of the scales of two variables.
* The average covariation per entity is the
covariance. '
i

12
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Locating an Individual

* To locate a particular entitv in the
distribution of one var{ablz. we looked 1o
the z-score value to orovide meaning—the
individual deviation was cormpared to a
“standard™ deviation and we were thus
1o transiate the z-score in terms of standard
deviation units.

Joint Space Location

* In the joint space, the individual has two 2-
scores, one for each variable.

» The z-score transtormation brings the raw
scores of the two variables 1o 2 scale that
reflects the standard deviation units of the
o variables.

= We can now locate the individuai in 2
standardized joint space.

Location in Joint Space

PS5 is located at 1.25 and 1.33 z-scores

Mean 0 (50) =
Standarg
Deviatian
Units for

Person 3

2
Stancsrd Cewations —

Mezn 010

Variable 2

»B

"

e e WAL T

Dependent Variable: Variatle 2

kil
© O ViMean=10
. V2 Mean =50

85 yI=3p-3v] Lt

G -3 2

s
>

Regression Slandargized Precicied Valus

-

Scatterplot of 3 Entities

70 -
&0 -
50

30 -
20 -
10 -

Covariance

The values for the rwo variabies are almost
arranged in a straight line,

The two scales are djfferent in size: the X
{(horizontai) is the smailer. ranging from 7-
13 {6 units), whereas the Y {verticai) ranges
from 40-60 (20 units).

The information in X tells us the rank
position of the entity in Y: scale differences
account for change in sicpe,

ta)

o



Individual Influence on
Large/Positive Covariance Covariance
’ n=20
Cir‘:u'.buuon Paired large pasitive or
of ¥ . large negative deviations This enzly is
yield large positive gtove the mesn on
N COVARIANCE X ang beicwenY
The covanatcn
wiil be negadve
Cistabution Cistnburon
— af X e
Covariance = Zero Scatterplots
Distntuticn Cross-products - -. ¥ '- RN
of Y have positive and el s T
- negative signs. thus S O e
¢ancelling each
e cther in the "
calcuiation of .. .
COVARIANCE S
T 7 C L R
. Ciginouton [ TS
N of X -
Scale in Covariance Scale in Covariance

Covariance depends on the units of measurement
underiying the X and Y variables. For examote. if
we used centimeters instead of inches lo measure
heignt for variable X, the each { X - X} in s s o S
centimeters weuld be 2.54 times as large as it poungs. But when someone asks. ‘Hiew coseny
would be in inches. relateg are neight 2na weisnt in seme sameig?
" Avarage tet she cees Aol wan! the answer 10 Cesenc Uoch
(X-X) = (72 inches - 67} = Sinches the cncice ¢f Englisn or mews unis of
measurement. The answar Mmay te mere
meaningful in this case « cimensioniass.

Weignt cffers the same kinds cf cheices. In
Enqlish measures, we use ceuncs. In metnc.
we use rilegrams, ang eacn «ilcaramis 2.2

= {183 cm-170) = 13¢cm

Romemeer Standars Scores=> I-$eTres




Large/Positive Covariance

Individual Influence on
Covariance

Distnbution
oY “This entity is
above the mezan on

XznchegwenY

The covanaten
wil ke negauve

Distnbunen
X

C'if;vﬂbuﬂm Paired large pasitive or
o ) large negative deviations
yield large positive
N COVARIANCE
) i Distnbution
- . s af X
—
Covariance © Zero
n=29
Bismuicn Cross-products
of Y have positive and

negative signs, thus
canceiling each

~. other in the
calgutation of
COVARIANCE
" Ciginbation
EN of X

Scatterplots

Scale in Covariance

Covariance cesends on the units of measurement
underiying the X arnd Y vanables. For examole, if
we used centimeters insiead of inches (o measure
heignt for variatle X, the each { X-X)in
centmeters would be 2.54 times as large as it
woeuld te ininches.

Svwage Pt

(X-X) = {72 inches - T) = 5 inches
={183cm- 170 = 13em

Scale in Covariance

Weignt c¥ers the same kinds o encices. in
Englisn measures. we use pCuncs. in metss.
we use Kilcarams. ang ezch kloqramis 2.2
seuncs. Sul when scmeone asks. “How cosay
related are heignt gng weiani n sSme sampe?”
she ¢ees not Wwant the answer 10 £esens Uicn
the encice of Enghsncr metric unis of
measurement. The answer May e mee
meaningul in this case  dimensioniass.

Rememaer Stancsrc Scares =X I-SCIrES

et TR



Location in Joint Space

Mean G (S0} F
Standard
Deviation
Units for

Person S

s

H
Stancard Ceviations —-'-2’ Mean 0 (10)

Ly
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Relationship

Monitoring and Evaluation Workshop
March, 2600

Sir Francis Galton

First cousin of Darwin (13 vears older).
Galton (1822-1911).

Early visitor to Namibia (1830-1822). Weat
up as far as Etosha. Received gold medal
from the RGS. Timing: The Origin of
Species (Darwin) published in 1859,

Galion was an eugenist -- most relevant and
important variables in human affairs are
inherited. Medical training.

Early Deviations

As early as the 17005 the usefulness of 2 mezsure that reflects the
dispersion of the range of possible scores ir a disrioudan hzd besa
recounized, e.g. De Moivre and the meidus {semi-intesquariie rage:
difference of 75th percentis and 251h, divided by 2).

+ Karl Pearson in 1894 first used the term standard deviadon and yave it

the symboi siema. 5. [t corresponds to the point on e curve ofa
nocmal distnution that regresents the gt of inflection, whee tie
curvature changes {rom concave t0 convex.

Francis Gaiton was a collecior of dasa. About 1875 he began weighing
and measuring the diameters of thousands of sweet pea seeds. He ook
sampies of 10 seeds and sent them all ovet Britain. Results reported in
1877

Seeds of Regression

Offsprings of seeds had nermally
distributed weights and the deviations
across samples were roughly the same.
Large pdrents had larger than average sesd
but the mean was not quite as large as the
parental weight.

Cailed Reversion.

Reversion=r

~By family variability is meant the departure of the
children or the same or similarly descended famulies, from
the ideai mean type of ail or them. Reversion is the
tendency of that ideal mean fiiial type to degart from the
pareat tvpe. “reverting” towards what may be roughiy and
perhaps tairly described as the average ancestral tvpe. I
tamiiy variability had been the oniy process in simpie

* descent that affected the characterstics of a sampie, the

dispersion of the race from its mean ideal oype would
indefimtely increase with ths aumber of generations: but
reversion cheeks this increase, and brings 1t 10 @ standsuil.”
(Gaiton. 18771

Human Regression

Unlike seeds. humans had two parenis. so
Galton 100k the mid-parent. the average of
the parents’ height with the female i
scaled by 1.08.

Set up an anthropometric center where. jora
fee. people were measured

By 1883 he had 928 children bom o7 202
mid-parents.




Regression

+ Dataset presented Mid-{’arensj,-"
columns of data. each
column with a mean
and variance for the
chitdren. P
+ The same was true for
the rows for the ;
parents. )

+ Regression! -

Regression

i Mid-Parents Parents” Means

| i Adult Crildrea

Waiting for a Train

Find the Medians

o
®ox
PA S
< ® K
< R
oK A
won
~

Any Regression?

+ Perfect relationship...

r

Mean of Regressions

CORRELATION
No Crientation from
X or Y pardculariv

Co-relation

+ 1888, Gaiton wrote Co-relations and Their
Measurement

» “Lety =he deviation of the subject whichev
vanabies may be taken in that capacity: and .
@i, be the corresponding devianions of the relanve, ang I8t
the mean af these be X, Then we And ¢ 3y that »=:X Jor aii
vajues of v; {2} 1hat r is 1he same whichever ar e o
vanabies i$ taken for e subiecn (31 1R207 15 Aways ess
than 1. (-4 that r measures the closeness of ca-relamon ™
i Gaiton, 188%)

b3
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Pearson’s Product Moment

Moment is 2 deviation around the center of
gravity.

Txvin = Covariance, where x and v are
mormnents around their respective means
(hence product moment).

Caorrelation takes into account the two
scales of the variables, Ixy/ns¢sy =1
Correlation is a mean (covariance)! and is a
mean (of regression lines)!

One Group

Central Tendency - the balancing point of
the disiribution: where the group is located.
in general, on the scale of the focai variable.
Variance - the variability around the
balancing point; how the group is spread
across the scale of the focal variable.

One Group on One Variable

Mean =3; SD=1.41

A G D

W

One Group on Two Variables

1 7

2 9

3 1Y Mean. = 11; SD, =282
£ i3

3 13

.

Covariation (Relationship)

Variable 1: Mean and SD; Variance.
Covariance: Product of deviations from
each mean averaged.

Correlation: Standardized Covariance.
Variable 2: Mean and SD: Variance.

Covariance and Correlation

1 7  z-crossprod= 2.0
2 9 0.3
3 11 090
4 i3 8.3
3 i3 2.0

(WP
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One Categorical; One Metric

7 Two Groups:

1

i 9

I 11 The one group can be

2 13 spiit into two groups

2 I35  based on the first variable.

Relationships

7 Correlation: low-low or
9 high-high or low-high ec.
H

3  One and two not a scaie,
15  So, lock at differenca.

D Y — e
—

Difference = Deviation

7 Look at Mean for Metric
9 Variable = 11, remember?
!

1
13 Now look at groups: *1”
15 Mean=9;-2" =14,

W2l o e —

t-test (Relationship: C, M)

Thus, we have the start of the t-test:
{Mean,-¥ean)-(Mean.-Mean)=M,-M..

Then we [ook for the variance of the
difference: the square root is the standard
deviation = called “standard error.”

Another way to ook for relaticnship!

Analvsis of Variance (C,M)
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Now three groups or more.
Same logic applies:

— O

We look for mean
differences!
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Same Mean for All Groups

If all the distriputions fail at the same
balancing point {mean) on the scale of the
metric variable, the total distribution is
unimodai -- one peak.

The means of the categories are then the
same as the overail mean.




Different Means for Groups

+ Ifthe means of the categories are different,
then the totat diswribution is muiti-modat
{many peaks, one for each group, reflecting
the centrai tendencies of each group).

» What has happened 1o the overall variance?
Thus, the analysis of variance!
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TRIP REPORT for Conrad Wesley Snyder, Jr.

Ghana QUIPS/PME Project
Harvard Institute for International Development
November, 1999

1. Searched the internet and libraries for references on monitoring and evaluation.
Talked to the Mid-Continent Regional Education Laboratory about their reference
lists for both instruction and evaluation. Got materials from McREL and brought
them to Ghana. Assembled a reference list and selected key references for M&E.
Ordered a sample of the books from the reference list for TMG.

2. Reviewed materials on evaluation training.

3. Developed a training manual (Volume 1) for M&E with inputs from Tom Welsh,

Elizabeth Barcikowski, Rebecca Corn, and George Woode. Worked with George

Waoode in all phases of the training workshop development.

Edited and had printed the workshop materials.

Assembled materials for simulated database on a country, called DECIDE. Ms.

Comn developed the Access database working with TMG personnel.

6. Ran the workshop for Ministry personnel who are involved or connected with the
Division of Planning, Budgeting, Monitoring, and Evaluation. Continued contact
and consultation with Patrick Yiriyelleh on the training requirements. The
workshop was run over two weeks at the La Palm Hotel in Accra, Ghana, and
attendance remained steady and high throughout the sessions. Tom Welsh and
Becky Corn helped in various phases of the workshop.

7. Worked with individual personnel on difficulties arising from the workshop work.
Briefed Patrick Yiriyelleh on progress and plans.

bl

The first two workshops are intended to provide the elementary foundations for M&E in
simple education systems. Workshop 1 focused on the development of problem
statements and the constituent components of M&E. Workshop 2 will focus on setiing up
the context information for M&E, and the use of statistics to analyze the relevant
achievement information. We shail then introduce the notion of complexity. Workshops 3
and 4 (if continued) would proceed to address M&E in complex systems. This entails
using the simple system information and elaborating it with muitiple stakeholders, using
the argumentative procedures associated with assumption surfacing and policy analysis.
We shall conclude by taking up some ‘real’ policy issues, building on the ‘policy brief’
activities introduced in the EMIS project.

Specific Product: Monitoring and Evaluation: Volume 1: Training Manual, M&E of
a Simple System.



